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Description 

This invention relates to a system for producing 
semiconductor devices and, more particularly, to a 
system for successively and continuously processing 
semiconductor substrates (wafers). 

Usually, semiconductor devices are produced 
continuously and consistently by coupling individual 
process stations or units, which perform respective 
predetermined processes on semiconductor wafers, 
to one another by a conveying mechanism for convey- 
ing the semiconductor wafers. 

In the prior art system, however, the entire proc- 
essing system for producing semiconductor devices 
must be stopped when a fault occurs in any of the 
process stations or units or a part of the conveying 
mechanism, and if the recovery of the system re- 
quires a long time, a great reduction of the productiv- 
ity and disarrangement of the production schedule 
occurs. 

Therefore, the processing system should be ca- 
pable of operating even when a part thereof is under 
maintenance due to a fault occurrence. 

(1) Processing System for Producing 
Semiconductor Devices 

In the production of a large quantity of few kinds 
of products such as ORAM'S (dynamic random ac- 
cess memories), a plurality of production process 
items cannot be carried out at one time in the same 
semiconductor wafer processing system, and there- 
fore, semiconductor devices can be produced only by 
processing semiconductor wafers in a proper order 
and by a fixed procedure. 

On the other hand, in the production of a small 
quantity of many kinds of products such as ASIC (ap- 
plication specific integrated circuits), a plurality of 
process items must be carried out simultaneously in 
a semiconductor wafer processing system to meet a 
given term (delivery date). 

Currently, a continuous semiconductor wafer 
processing system having a wide freedom of choice 
of many process items is required, to meet the de- 
mand for a small quantity of many kinds of semicon- 
ductor device products, including ASIC. 

(2) Example of Prtor Art Continuous Processing 
System 

A prior art continuous processing system is dis- 
closed in Japanese Patent Publication 59-31211 . cor- 
responding to US-A- 3946484. and Fig. 1 is a sche- 
matic plan view of this disclosed system. 

The system comprises independent wafer-proc- 
essing stations orunits 1 Ato 1 F and a central convey- 
ing unit 2 for transferring wafers to and from the indi- 
vidual stations or units by a reciprocal operation. A 



continuous processing of wafers is made possible by 
coupling the individual process stations or units with 
the central conveying unit 2. 

As an example, a processing procedure for man- 
6 ufacturing FET (field effect transistor) will now be de- 
scribed. 

(1) Wafers are supplied from a Loader 3 to an ini- 
tial oxidization station 1A. 

(2) Cleaning of the wafer surface, formation of an 
10 initial oxide film, and coating of a photoresist are 

carried out in the initial oxidization station 1 A. 

(3) The central conveying unit 2 picks up wafers 
after the process (2) and conveys them to a pho- 
toresist exposure station 1 D. 

15 (4) Exposure to predetermined pattern is made in 

the photoresist exposure station 1D. 
(5) The central conveying unit 2 picks up wafers 
after the process (4) and conveys them to a drain 
station IB. 

20 (6) Development of the photoresist, etching of the 

oxide film, and formation of a drain region by dif- 
fusion are carried out in the drain station 1B. 
The photoresist is then coated. 

(7) The centra! conveying station 2 picks up wa- 
25 f ers after the process (6) and conveys them again 

to the photoresist exposure station ID. 

(8) A gate region pattern exposure is canied out 
in the photoresist exposure station ID. 

(9) The central conveying unit 2 picks up wafers 
30 after the process (8) and conveys them to a gate 

station 1C. 

(10) Development of the photoresist, etching and 
the formation of an oxide film are carried out in 
the gate station 1C. 

35 The photoresist is again coated. 

(11) The central conveying unit 2 picks up wafers 
after the process (10) and conveys them to the 
photoresist exposure station ID again. 

(12) Exposure to a predetermined pattern is car- 
40 ried out in the photoresist exposure station 1 D. 

(13) The central conveying unit 2 picks up wafers 
after process (12) and conveys them to a metal- 
lization station IE. 

(14) Development of the photoresist, etching, and 
45 a metallization of the wafer surface are carried 

out in the metallization station 1E. 
The photoresist is again coated. 

(15) The central conveying unit 2 picks up wafers 
after the process (14) and conveys them to the 

50 photoresist exposure station 1 D again. 

(16) Exposure to a predetermined pattern is 
made in the photoresist exposure station 1D. 

(17) The central conveying unit 2 picks up wafers 
after the process (16) and conveys them to a sin- 

55 tering station 1 F. 

Development of the photoresist, etching of the 
metallicf ilm, and sintering of the wafer are carried out 
in the sintering station 1 F. 
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Thereafter, the wafers are collected in an unload- 
er 104, thus ending the processing of the wafers. 

As shown above, a series of processes on the wa- 
fers is completed by conveying wafers to individual 
process stations for processing wafers in a predeter- 
mined sequence. 

In the above processing system, however, once 
a fault occurs in any of the process stations 1 A to 1 F 
or in a part of the central conveying unit 2. the series 
of wafer processes can no longer be continued, that 
is, the entire processing system must be stopped, 
thus leading to an extreme reduction of the productiv- 
ity and a disturbance of the production schedule. 

In addition, the processing in this case gives pri- 
ority to the processing of preceding wafers. This 
means that the speed of processing (or processing 
time of) a succeeding wafer is prescribed by the 
speed of processing a preceding wafer. In other 
words, the processing efficiency is determined by the 
processing time of a slowest process station operat- 
ing at a lowest processing speed among the process 
stations. 

Therefore, where a plurality of different kinds of 
products are produced, the throughput of the proc- 
essing system is greatly reduced due to a difference 
in the processing times among various process items. 

It is therefore desirable to solve the above prob- 
lems inherent in the prior art continuous semiconduc- 
tor wafer processing system, and to realize a process- 
ing system which is capable of operating even when 
a fault occurs in or during maintenance of a part there- 
of, so that fewer processing efficiency variations oc- 
cur even when producing a plurality of different kinds 
of products at one time, is given a wide freedom of 
choice of process itenw. and has a high productivity. 

GB-A-2 056 169 discloses a manufacturing sys- 
tem for semiconductor devices, having features cor- 
responding to those of the preamble of accompanying 
claim 1 . 

US-A-3 946 484 discloses a manufacturing sys- 
tem in which workpieces (e.g. semiconductor wafers) 
are individually processed. The system includes buf- 
fers for temporarily storing workpieces, placed at 
points in the process where storage time does not af- 
fect yield. In addition, workpieces are tracked at crit- 
ical transfer points to monitor their progress. 

According to the present invention there is provid- 
ed a continuous semiconductor substrate processing 
system including a plurality of different process sta- 
tions for performing respective predetermined proc- 
esses on semiconductor wafers, and a conveying 
mechanism conveying semiconductor wafers be- 
tween said individual semiconductor wafer process 
stations and provided with a control section, said sys- 
tem comprising :- 

Interface sections provided between said con- 
veying mechanism and each of said process stations, 
respectively, each of the interface sections including 



a first transfer mechanism for transferring the semi- 
conductor wafers between said conveying mecha- 
nism and the respective process station; 

a stocker coupled to said conveying mecha- 
5 nism for temporarily accommodating the semicon- 
ductor wafers during the processing and including a 
storage section for storing said semiconductor wafers 
and a second transfer mechanism for transferring 
semiconductor wafers between said storage section 
10 and said conveying mechanism, said stocker further 
comprising a discrimination section; and 

a system control section communicating with 
and controlling said process stations, interface sec- 
tions, stocker and conveying mechanism control sec- 
ts tion; characterised in that:- 

said system manages wafers on a one-by-one 
basis, said conveying mechanism and said first trans- 
fer mechanism handling individual said wafers; 

each of said interface sections further in- 
20 eludes a discrimination section for discriminating in- 
dividual said semiconductor wafers, and a buffer sec- 
tion (12) temporarily storing said semiconductor wa- 
fers and comprising a canrier which can carry semi- 
conductor wafers and which can be mounted in and 
25 dismounted from said interface section; 

the discrimination section of the stocker dis- 
criminates individual semiconductor wafers; 

the stocker further comprises a carrier feed- 
in/feed-out section capable of mounting and dis- 
30 mounting of said carrier for feeding in and feeding out 
said semiconductor wafers; and in that:- 

said system control section is operable to de- 
termine the priority order of processing of said individ- 
ual semiconductor wafers stored in said buffer sec- 
35 tion and to order said transfer mechanism to transfer 
said individual semiconductor wafers in the decided 
order to the process stations. 

Reference is made, by way of example, to the ac- 
companying drawings in which:- 
40 Fig. 1 is a plan view for explaining a prior art proc- 

essing system; 

Fig. 2 is a block diagram for explaining the basic 

construction of an interface section; 

Fig. 3 is a block diagram for explaining the basic 

45 construction of an interface section; 

Fig. 4 is a block diagram for explaining the basic 
construction of a stocker; 
Figs. 5A to 5D are a flow chart for explaining a 
first mode of system operation procedure; 

50 Figs. 6A and 6B are a flow chart for explaining a 

second mode of system operation procedure; 
Fig. 7 is a block diagram for explaining an em- 
bodiment; 

Fig. 8 is a flow chart for explaining a processing 
55 of a wafer to manufacture an ASIC, with basic op- 

eration steps being shown in (a) and a subroutine 
between adjacent steps being shown in (b); 
Fig. 9 is a block diagram showing an example of 



5 



EP 0 359 525 B1 



6 



an interface section; 

Fig. 1 0 illustrates an actual construction of the in- 
terface section, with (a) being a perspective view 
of the interface section and (b) being a perspec- 
tive view of a carrier; 

Fig. 111s a block diagram for explaining an exann- 
ple of a stocker; 

Fig, 12 is a plan view showing an actual construc- 
tion of a stocker; 

Fig. 13 is a block diagram for explaining a small 
scale conveying mechanism along process sta- 
tions; and 

Fig. 14 is a perspective view for explaining a way 
in which each process station is coupled to a con- 
veying mechanism. 

Before describing a preferred embodiment, the 
principle of the present invention will be explained. 

Figure 2 is a block diagram for explaining the prin- 
ciples underlying the invention, Fig. 3 is a block dia- 
gram for explaining the basic construction of an inter- 
face section, and Fig. 4 is a block diagram for explain- 
ing the basic construction of a stocker. 

The processing system according to the inven- 
tion has the features that it can temporarily store wa- 
fers, it can set a priority order of the processing of wa- 
fers, and that it can convey wafers by a carrier. 

(1) Basic Construction 

A continuous semiconductor wafer processing 
system of the present invention comprises a plurality 
of different process sections 5 for performing respec- 
tive predetermined processes on semiconductor wa- 
fers, and a semiconductor wafer conveying mecha- 
nism 4 coupled to the individual semiconductor wafer 
process stations 5; each process station 5 being cou- 
pled to the semiconductor wafer conveying mecha- 
nism 4 via an interface section 6 including a transfer 
mechanism 11 for transfenring semiconductor wafers 
between the conveying mechanism 4 and each proc- 
ess station 5, a discrimination section 13 for discrinv 
inating the semiconductor wafers and a buffersection 
1 2 for temporarily storing the semiconductor wafers. 

The continuous semiconductor wafer processing 
system further comprises: a stocker 7 coupled to the 
conveying mechanism 4 for temporarily accommodat- 
ing semiconductor wafers during processing, and in- 
cluding a storage section 15 for storing the semicon- 
ductor wafers, a transfer mechanism 14 for transfer- 
ring semiconductor wafers between the storage sec- 
tion 15, and a conveying mechanism 14, a discrimin- 
ating section 16 for discriminating the semiconductor 
wafers, and a carrier feed-in feed-out section 1 7 ca- 
pable of feeding in and feeding out the semiconductor 
wafers; and a conveying mechanism control section 
9 for controlling the conveying mechanism 4 and a 
system control section 1 0 for communicating with and 
controlling the process stations 5, interface sections 



6, stocker 7, and conveying mechanism control sec- 
tion 9. 

Further, the system further comprises an inspec- 
tion section 8 for inspecting semiconductor wafers 
5 processed in the individual process stations 5, and if 
necessary, a plurality of sections 5-11, 5-12, ... for 
performing the same process may be provided as the 
process section 5. 

10 (2) Construction Permitting Semiconductor Wafers 
to be Conveyed by Carrier 

In the construction (1) described above, the buf- 
fersection 12 of the interface section 6 includes a car- 

15 rier capable of carrying semiconductor wafers and 
being mounted in and dismounted from the interface 
section 6 for conveying the semiconductor wafers, 
the carrier being capable of being mounted in the car- 
rier feed-in feed out section 1 7 of the stocker 7. 

20 A continuous semiconductor wafer processing 

system of the present invention has the following 
functions. 

(1) One-by-one management of semiconductor 
25 wafers 

1) The interface section 6 has a discrimination 
section 13 for discriminating individual semicon- 
ductor wafers for a one-by-one management of 

30 wafers transfenred from the conveying mecha- 

nism 4 to the process section 5. 

2) The stocker 7 has a discrimination section 16 
capable of discriminating individual wafers for a 
one-by-one management of semiconductor wa- 

35 fers transferred from the conveying mechanism 4 

to a storage section 15. 

3) The conveying mechanism control section 9 
controls the conveying mechanism 4 according to 
instructions from the system control section 10, 

40 to convey wafers one by o ne to give n process sta- 

tions. 

4) The system control section 10 makes deci- 
sions on the contents of processing of wafers and 
control of conveying and progress of processing 

45 of wafers by communicating with and controlling 

the process stations 5, interface sections 6, 
stocker 7, and conveying mechanism control sec- 
tion 9. 

More specifically, the continuous semiconductor 
50 wafer processing system of the present invention can 
process individual wafers one by one in accordance 
with process contents, processing procedures, and 
processing schedules programmed in the system 
control section 10. 

56 
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(2) Flexibility of Process Priority Order among 
Semiconductor Wafers 

The buffer section 12 of the interface section 6 
temporarily stores semiconductor wafers conveyed 
thereto by the conveying mechanism 4, and the trans- 
fer mechanism 11 transfers wafers to the process sta- 
tion 5 according to a process procedure given by the 
system control section 10. 

More specifically, the continuous semiconductor 
wafer processing system of the present invention can 
determine the priority order of the processing of wa- 
fers not on the basis of the order in which wafers are 
conveyed to the interface section 6, but on the basis 
of a processing schedule provided by the system con- 
trol section 10. 

(3) Flexibility of Process Balance among Individual 
Process Stations 

If there Is a deviation from the timing of process- 
ing on each semiconductor substrate in each process 
station 5, the processes in the individual process sta- 
tions 5 become unbalanced, so that a redundancy 
availability of the reception of wafers for the next 
process will be lost. 

In such a case, the system control section 10 
temporarily stores predetermined wafers to be con- 
veyed to the next process station in the stocker 7 and 
instructs the conveying mechanism 4 and stocker 7 
to convey the wafers to the next process station when 
the next process station becomes ready to receive the 
wafers. 

This means that the continuous semiconductor 
wafer processing system of the present Invention has 
a flexible redundancy ensuring smooth continuous 
processing even when there a delay occurs in the 
processing by the individual process stations 5 oper- 
ating in an non-synchronous fashion. 

(4) Flexibility with Respect to Faults in and 
Maintenance of Conveying Mechanism 

A carrier for conveying wafers can be mounted in 
the buffer section 12 of the interface section 6, and 
in the carrier feed-in/out section 1 7 of the stocker 7. 

This means that it is possible to convey wafers 
without the conveying mechanism 4. 

The preferred embodiment will now be described. 

(1) System Operation Procedure 

A description will now be given of how a series of 
process operations is actually performed in the con- 
tinuous semiconductor wafer processing system hav- 
ing the basic construction as described before with 
reference to Figs. 2 to 4. 

The above continuous semiconductor wafer proc- 



essing system is capable of setting a first mode of 
system operation procedure in which wafers are con- 
veyed by the conveying mechanism, and a second 
mode of system operation procedure In which wafers 
5 are conveyed without using the conveying mecha- 
nism. 

1) First Mode of System Operation Procedure 

10 Figure 5A to 5B are flow charts for explaining the 

first mode of system operation procedure. In this 
case, operations are performed in the order of the 
charts of Figs. 5A to 5D. 

The procedure will now be described sequential- 

15 ly. 

(1) When receiving a certain lot for processing by 
a given process station 5, wafers are discriminat- 
ed one by one by the discrimination section 13 of 
the associated interface section 6, to be stored in 

20 the buffer section 12 thereof. 

(2) The Interface section 6 transmits the wafer 
discrimination results to the system control sec- 
tion 10, and the system control section 10 deter- 
mines the priority order of the processing of the 

25 wafers in the buffer section 12 and sends an in- 

struction to start the processing. 

(3) The process station 5 processes the wafers as 
Instructed by the system control section 10. 

(4) Whe n checking whether the process (3) is cor- 
30 rect, the system control section 10 sends an In- 
struction to the conveying mechanism control 
section 9 to allow each wafer be conveyed to the 
inspection section 8. 

(5) The inspection section 8 carries out a wafer in- 
35 spection as instructed by the system control sec- 
tion 10 and If necessary, measures the physical 
and electrical status of the process. 

(6) When the Inspection (4) Is unnecessary or 
when the inspection and measurement in (5) are 

40 finished, the system control section 10 instructs 

the conveying mechanism control section 9 to al- 
low the wafers to be conveyed to the next process 
station. 

When sending this conveying instruction, 
45 the system control section 1 0 checks the operat- 

ing status of the next process station 5, and if it 
is detected that the operation is suspended or if 
the amount of work supplied is excessive, In- 
structs the conveying mechanism control section 
50 9 to allow the wafers to be conveyed to the stock- 

er 7. 

(7) The wafers conveyed to the stocker 7 In (6) 
are discriminated in the discrimination section 16 
and then stored In the storage section 15. 

55 (8) When detecting that the next process station 

5 is in operating duty service and that the amount 
of work supplied is adequate, the system control 
section 10 instructs the stocker 7 to allow wafers 
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stored in the stocker (7) to be taken out, discrim- 
inated in the discrimination section 16, and trans- 
ferred to the conveying mechanism 4. 

Then, the section 10 instructs the conveying 
mechanism control section 9 to allow the w/afers 
to be conveyed to the next process. 

(9) When the same number of process stations 
are provided for the next process to which the wa- 
fers are conveyed in (6) and (8), the system con- 
trol section 10 compares the amount of work in 
the plurality of process stations and allows wa- 
fers to be conveyed to a station or stations to 
which it is determined that wafers can be con- 
veyed. 

(10) The next process station 5 receives wafers 
of the next lot. 

Then, the routine returns to the start of the proc- 
essing to repeat the same sequence of operations un- 
til a given processing of wafers is completed. 

2) Second Mode of Operation Procedure 

Figure 6A and 6B are flow charts for explaining 
the second mode of system operation procedure. In 
this case, operations are performed in the order of the 
charts of Figs. 6A and 6B. 

The procedure will now be described sequential- 
ly. 

(1) A carrier carrying a certain lot of wafers is 
mounted in the buffer section 12 of an interface 
section 6 pertaining to a given process station 5. 

(2) The interface section 6 discriminates the wa- 
fers in the carrier one by one in the discrimination 
section 1 3 and then stores them in the buffer sec- 
tion 12. 

Then, the section 6 transmits the wafer dis- 
crimination results to the system control section 
10, and the system control section 10 determines 
the priority order of the processing of the wafers 
in the buffer section 12, and sends an instruction 
to start the processing. 

(3) The process station 5 in (1) processes the wa- 
fers as instructed by the system control section 
10, and when the processing is completed, stores 
the wafers in the buffer section 12. 

(4) After the processing in (3) of all of the wafers 
is completed, the carrier is conveyed to the stock- 
er 7 and nrounted in the carrier feed-in feed-out 
section 17 by for example the operator. 

(5) The stocker 7 discriminates the wafers in the 
carrier in the discrimination section 16, and then 
stores the wafers in the storage section 15 while 
transmitting the wafer discrimination results to 
the system control section 10. 

(6) The system control section 10 instructs the 
stocker 7 to allow only wafers to be processed in 
the same process station for the next process to 
be transferred to the carrier. 



(7) The stocker 7 takes out wafers from the stor- 
age section 15 for discrimination in the discrim- 
ination section 16, and allows only wafers to be 
processed in the same process station for the 

5 next process to be transferred to the carrier in the 

carrier feed-in/out section 1 7. 

(8) The canrier in (7) is conveyed to the process 
station 5 as instructed by the system control sec- 
tion 1 0 by for example, the operator. 

10 Then, the routine returns to start of the process- 

ing to repeat the same sequence of operations until 
a given processing of the wafers is completed. 

It is possible to allow the carrier to be conveyed 
by a robot instead of the operator. Further, the system 

15 control section 10 may instructthe operator to convey 
the carrier to the next process, through a display on 
display means provided on the stocker 7 or interface 
section 6. 

20 (2) Overall Construction of Continuous 
Semiconductor Wafer Processing System 

Figure 7 is a block diagram for explaining an em- 
bodiment of the invention applied to a continuous 

25 semiconductor wafer processing system for produc- 
ing an ASIC with a gate array. 

This system comprises two electron beam ex- 
posure stations, two stepper exposure stations, one 
photoresist coating station, one photoresist develop- 

30 ment station, two aluminum etching stations, two 
PSG (phosphosilicatB glass) etching stations, two 
aluminum deposition stations, two PSG depositing 
stations, three inspection stations, two stockers, one 
measuring unit, and one numbering unit. The individ- 

35 ual stations and units except for the stockers are cou- 
pled to a conveying mechanism via respective inter- 
face sections 18-6 to 34-6, 37-6 and 38-6. 

A system control section 10a on-line communi- 
cates with and controls the individual components 

40 (i.e., stations, units, Interface sections and stockers), 
and contains data of the contents of the processing 
of individual wafers to be processed and is aware of 
the status of the progress of the processing. 

In the above construction, it Is particularly impor- 

45 tant that the process stations need not consist of a 
plurality of stations. For example, only a single station 
may be provided for a process, in which only a short 
time is necessary for a recovery from a fault, while a 
plurality of process stations may be provkled for a 

50 process in which long time is required for a recovery 
from a fault, such as a process performed in vacuum. 

This is because, in the event of a fault in one of 
a plurality of process stations provided for the same 
process, the other stations can still carry out the proc- 

55 essing, and thus it is possible to avoid a long-time 
suspension of the processing. 
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(3) Example of Processing of Wafers 

An ASIC with a gate array is manufactured by 
providing a predetermined wiring to a bulk wafer with 
a matrix array of basic logic elements. 

In this case, the wiring is provided using alumi- 
num, and insulation between adjacent aluminum wir- 
ing layers is provided by using PSG. 

Figure 8 is a flow chart for explaining the process- 
ing of wafers when manufacturing the ASIC, wherein 
(a) is a flow chart for explaining the overall sequence 
of basic operation steps, and (b) is a subroutine pro- 
vided between adjacent steps. 

The subroutine is provided to temporarily store 
wafers in the stocker when the next process station 
is busy. 

(1) Step 1 

Bulk wafers (semiconductor wafers) after 
aluminum is deposited are stored in the first 
stocker 35. 

(2) Step 2 

The bulk wafers are conveyed to the number- 
ing unit 38, and wafer numbers are given in the 
form of bar codes to the bulk wafers to compile a 
manufacturing lot. 

(3) Step 3 

A photoresist is coated at the photoresist 
coating station 22. 

(4) Step 4 

A first aluminum wiring layer is exposed at 
the first or second electron beam exposure sta- 
tion 18 or 19. 

(6) The photoresist is developed at the photore- 
sist development station 23. 

(6) Step 6 

The first aluminum wiring layer is etched at 
the first or second aluminum etching station 24 or 
25. 

(7) Step 7 

An inter-layer insulation film is formed at the 
first or second PSG deposition statron 30 or 31. 

(8) Step 8 

Photoresist again coated at the photoresist 
coating section 22. 

(9) Step 9 

The second aluminum wiring layer is ex- 
posed at the first or second stepper exposure sta- 
tion 20 or 21 . to form contact windows. 

(10) Step 10 

The photoresist is developed at the photore- 
sist development station 23. 

(11) Step 11 

PSG layer is etched at the first or second 
PSG etching station 26 or 27. 

(12) Step 12 

An aluminum layer as a next wiring layer is 
formed at the first or second aluminum depositing 
station 28 or 29. 



Subsequently, the routine returns to step 3, and 
accordingly, the second and third layer wirings are 
formed to complete the prescribed logic ASIC wafers. 

In the individual steps, a process station having 
5 an adequate amount of work supplied thereto is se- 
lected, and the priority order of the processing in the 
individual process stations is determined by a produc- 
tion schedule programmed in the system control sec- 
tion 10a. 

10 The same procedure is followed when wafers are 

conveyed without using the conveying mechanism 4a 
(for example, conveyed by an operator or a robot) ex- 
cept that the first or second stocker 33 or 36 is used 
when conveying the carrier carrying wafers. 

15 

(4) Interface Section 

Figure 9 is a block diagram showing an example 
of the interface section. 

20 In this example, interface sections 6a and 6b are 

provided on the respective inlet and outlet sides of 
each process station 5a. The individual interface sec- 
tions 6a and 6b respectively include buffers 12a and 
12b, discrimination sections 13a and 13b, and trans- 

25 let mechanisms 11a and 11b, and further include re- 
spective control sections 39a and 39b for a control of 
the operation thereof. 

The process station 5a includes a control section 
40 for controlling the processing thereby. 

30 A step control section 41 collectively controls the 
control sections 39a and 39b to provide a working 
synchronization of the interface sections 6a and 6b 
and process station 5a. 

The control sections 39a, 39b, 40 and 41 commu- 

35 nicate with and are controlled by the system control 
section 10a shown in Fig. 6. 

Figure 10 shows an actual construction of the in- 
terface section, wherein (a) is a perspective view of 
the interface section, and (b) is a perspective view of 

40 a canrier. 

This example of an interface section includes a 
handler 11c for transferring wafers 42, a bar code 
reader 1 3c for discriminating the wafers 42, and a car- 
rier 45 as buffer section 12c for temporarily storing 

45 the wafers 42. An elevator 43 is provided for convey- 
ing the wafers 42 vertically where the conveying 
mechanism and interface section have different in- 
stallation heights. 

The carrier 45 can be mounted in and dismounted 

50 from the buffer 12c, and has a grip 46 so that it can 
be readily conveyed by an operator. 

(5) Stocker 

55 Figure 1 1 is a block diagram showing an example 

of a stocker. 

This example of the stocker 7a has independent 
carrier feed-in and feed-out sections 17a and 17b, 
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and includes a storage section 15a. a discrimination 
section 16a, and a transfer mechanism 14a, and fur- 
ther, a control sectton 47 for controlling the operation 
thereof. 

The control section 47 communicates with and is 
controlled by the system control section 10a shown 
in Fig. 6. 

Figure 12 is a plan view showing an actual con- 
struction of a stocker. 

This example of a stocker includes a handler 14d 
for transferring wafers 42, a storage section 1 5a for 
storing wafers, a barcode reader 16b for discriminat- 
ing wafers, a carrier inlet 48 for feeding a carrier 45 
therein, a carrier outlet 49 for feeding the carrier 45 
therefrom, a handler 14c for taking out wafers 42 from 
the carrier 45, and a handler 14b for storing wafers in 
the carrier 45. 

The bar code reader 16b is provided at a position 
past that at which wafers 42 can be moved from the 
conveying mechanism 4a and from the carrier 45, so 
that bar codes can be read out from wafers 42 trans- 
ferred with by the conveying mechanism 4a and those 
transferred by the carrier 45. 

(6) Small-scale conveying Mechanism 

Figure 13 is a block diagram for explaining a 
small-scale conveying mechanism together with 
process stations. 

Often the space utilizationfactor of a plant is low- 
ered when all of the process stations are coupled to 
a conveying mechanism. 

In such a case, it is better to provide the convey- 
ing mechanism 4a with a small-scale conveying 
mechanism 4b, to which the process stations 5a to 5d 
are coupled. 

It is necessary, however, to provide a wafer trans- 
fer mechanism 50 between the conveying mecha- 
nism 4a and small-scale conveying mechanism 4b. 

Figure 14 is a perspective view showing a way in 
which a process station is coupled to the conveying 
mechanism. 

A small-scale conveying mechanism 4b extends 
above individual process stations 5a to 5d. and inter- 
face sections 6a and 6b and an elevator 43 are pro- 
vided for the transfer of wafers between each of the 
process stations 5a to 5d and the small-scale convey- 
ing mechanism 4b. 

Wafers are then conveyed to process station 51 . 

The continuous semiconductor wafer processing 
system as described above embodying the invention 
has the following features. 

(1) One-by-one management of semiconductor 
wafers is possible. 

(2) An interface section is provided between each 
process station and the conveying mechanism, 
and the interface section can set the priority or- 
der of the temporary storage of wafers and proc- 



essing of the stored wafers. 

(3) When a next process station to which wafers 
are to be conveyed is not operative or is holding 
an excessive quantity of work, wafers to be sup- 

5 plied are temporarily stored in a stocker until the 

start of a resumption of processing or until the 
quantity of work held in the process station is re- 
duced to an extent such that it can receive wafers. 

(4) Where a plurality of identical process stations 
10 are provided for the next process to which wafers 

are to be conveyed, wafers are conveyed to one 
of these stations holding the least quantity of 
work. 

(5) On-line control by the system control section 
15 is possible even when a fault occurs in or during 

maintenance of the conveying mechanism, and it 
is possible to permit operation of the processing 
system by conveying wafers not with the convey- 
ing mechanism but on a carrier-by-canrier basis. 
20 The continuous semiconductor wafer processing 

system according to the invention thus has the follow- 
ing effects. 

(1) The operation of the processing system is 
possible even when a fault occurs in or during 

25 maintenance of the conveying mechanism, so 

that it is possible to minimize delay of the produc- 
tion schedule. 

(2) It is possible to give priority to a processing of 
wafers which will otherwise cause delay in the 

30 production schedule. Thus, it is possible to meet 

a delivery term of a plurality of lots of semicon- 
ductor wafers simultaneously, at a high level. 

(3) A plurality of different kinds of wafers can be 
processed concurrently, and their delivery terms 

35 can be met simultaneously and at a high level 

even if their processing timings are different. 
As shown above, it is possible to realize a contin- 
uous semiconductor wafer processing system which 
is very flexible with respect to a continuous process- 
40 ing of a plurality of different lots or different kinds of 
wafers, and has a high productivity. 



Claims 

45 

1. A continuous semiconductor substrate process- 
ing system including a plurality of different proc- 
ess stations (5) for performing respective prede- 
termined processes on semiconductor wafers, 
50 and a conveying mechanism (4) conveying sem- 

iconductor wafers between said individual semi- 
conductor wafer process stations (5) and provid- 
ed with a control section (9). said system com- 
prising:- 

55 interface sections (6) provided between 

said conveying mechanism (4) and each of said 
process stations (5), respectively, each of the in- 
terface sections (6) including a first transfer 
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mechanism (11) for transferring the semiconduc- 
tor wafers between said conveying mechanism 
(4) and the respective process station (5); 

a stocker (7) coupled to said conveying 
meciianism (4) for temporarily accommodating 5 
the semiconductor wafers during the processing 
and including a storage section (15) for storing 
said semiconductor wafers and a second transfer 
mechanism (14) for transferring semiconductor 
wafers between said storage section (15) and io 
said conveying mechanism (4), said stocker fur- 
ther comprising a discrimination section (16); and 

a system control section (10) communicat- 
ing with and controlling said process stations (5). 
interface sections (6), stocker (7) and conveying 15 
mechanism control section (9); characterised in 
that:- 

said system manages wafers on a one- by- 
one basis, said conveying mechanism (4) and 
said first transfer mechanism (11) handling indi- 20 
vidual said wafers; 

each of said interface sections (6) further 
includes a discrimination section (13) for discrim- 
inating individual said semiconductor wafers, and 
a buffer section (12) temporarily storing said 25 
semiconductor wafers and comprising a carrier 
which can carry semiconductor wafers and which 
can be mounted in and dismounted from said in- 
terface section (6); 

the discrimination section (16) of the 30 
stocker (7) discriminates individual semiconduc- 
tor wafers; 

the stocker (7) further comprises a carrier 
feed-in/feed-out section (17) capable of mounting 
and dismounting of said carrier for feeding in and 35 
feeding out said semiconductor wafers; and in 
Ihat:- 

said system control section (10) is oper- 
able to determine the priority order of processing 
of said individual semiconductor wafers stored in 40 
said buffer section (12) and to order said transfer 
mechanism (11) to transfer said individual semi- 
conductor wafers in the decided order to the proc- 
ess stations (5). 

45 

2. A continuous semiconductor wafer processing 
system according to claim 1, which further conrv 
prises an inspection station (8) coupled to said 
conveying mechanism (4) for inspecting semi- 
conductor wafers processed in each of said proc- so 
ess stations (5). 

3. A continuous semiconductor wafer processing 
system according to claim 1 or 2, wherein said 
carrier is adapted to be mounted in said carrier 65 
feed-in/feed-out section (17) of said stocker (7). 

4. A continuous semiconductor wafer processing 



system according to claim 1, 2 or 3, wherein:- 

said conveying mechanism (4) conveys 
semiconductor wafers; 

said system control section (10) communi- 
cates with and thereby controls said process sta- 
tions (5), interface sections (6), stocker (7) and 
conveying mechanism control section (9) for con- 
veying semiconductor wafers to each of said 
process stations (5) according to a procedure 
preliminarily programmed therein so that said wa- 
fers may be continuously processed; 

said individual semiconductor wafers are 
conveyed to said stocker (7) if a next process sta- 
tion (5), to which said semiconductor wafers are 
to be conveyed, is holding work in excess of a 
permissible amount of semiconductor wafers, 
said semiconductor wafers conveyed to said 
stocker (7) being discriminated in a discrimina- 
tion section (1 6) and then stored in a storage sec- 
tion (15); 

when said next process station becomes 
ready to receive semiconductor wafers. sakJ senrv 
iconductor wafers In said storage section (16) of 
said stocker (7) being taken out sequentially ac- 
cording to a program of said system control sec- 
tion (10), to be discriminated in said discrimina- 
tion section (16) and then conveyed to said next 
process station; and 

the priority order of processing individual 
semiconductor wafers In each said process sta- 
tion (5) is determined by said system control sec- 
tion (10) through communication thereof with the 
associated interface section (6). said determina- 
tion being carried out sequentially with respect to 
semiconductor wafers which have been discrim- 
inated in said discrimination section (13) of said 
interface section (6) and then stored in said buf- 
fer section (12) thereof according to a program of 
said system control section (10). 

5. The continuous semiconductor wafer processing 
system according to claim 1, 2, 3 or 4, wherein a 
plurality of identical process stations (5-11, 5- 
12, ...) for performing the same process are pro- 
vided as each of said process stations (5), and 
semiconductor wafers are conveyed to the next 
process station (5) by selecting one of said plur- 
ality of identical process stations (5-11, 5-12, ...), 
the buffer section (12) of the associated interface 
section (6) of which has the greatest prevailing 
capacity. 

6. The continuous semiconductor wafer processing 
system according to claim 4 as appended to claim 
3, wherein, when a fault occurs in or during main- 
tenance of said conveying mechanism (4), semi- 
conductor wafers are conveyed without said con- 
veying mechanism (4); 
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said control section (10) communicating 
with and thereby controlling said process sec- 
tions (5), interface sections (6) and stocker (7) to 
ensure that semiconductor wafers are conveyed 
on a carrier-by-carrler basis to said process sta- 5 
tions (5) according to a predetermined program of 
said system control section (10) so that said sem- 
iconductor wafers are continuously processed, 
said carrier being mounted in said carrier feed- 
In/feed-out section (17) of said stocker (7) when 10 
conveying said carrier from a process station to 
a next station; 

said semiconductor wafers in said carrier 
being individually discriminated in said discrimin- 
ation section (16) of said stocker (7) and then 15 
temporarily stored in said storage section (15) 
thereof, only semiconductor wafers to be con- 
veyed to said next process station being taken 
out from said storage section (1 5) according to an 
instruction from said system control section (1 0), 20 
to be individually discriminated in said discrimin- 
ation section (16) and then accommodated in a 
carrier mounted in said carrier feed-in/out section 
(17); 

the carrier after completion of accommo- 25 
dation not being conveyed by said conveying 
mechanism (4) to said next process station; 

the priority order of processing of individ- 
ual semiconductor wafers in each of said process 
stations (5) being determined by said system con- 30 
trol section (10) through communication thereof 
with the associated interface section (6), said de- 
termination being carried out sequentially with re- 
spect to semiconductor wafers, which have been 
delenmined in said discrimination section (13) of 35 
said interface section (6) and then stored in said 
buffer section (12) thereof, according to a pro- 
gram of said system control section (10). 



Patentanspruche 

1. Ein kontinuierliches Halbleitersubstratbeart)ei- 
tungssystem mit einer Vielzahl von verschiede- 
nen Verfahrensstationen (5) zum Ausfuhren je- 45 
weiliger vorbestimmter Verfahren an Halbleiter- 
wafers, und einem BefSrderungsmechanismus 
(4), der Halblelterwafers zwischen den genann- 
ten individuellen Halbleiterwaferverfahrenssta- 
tionen (5) befordert und mit einem Steuerab- 50 
schnitt (9) versehen ist, welches System umfaBt:- 
Zwischenabschnitte (6), die jeweils zwi- 
schen dem genannten Beforderungsmechanis- 
mus (4) und jeder der genannten Verfahrenssta- 
tionen (5) vorgesehen sind, von welchen Zwi- 55 
schenabschnitten (6) jedereinen ersten Oberga- 
bemechanismus (11) zum Ubergeben der 
Halblelterwafers zwischen dem genannten Be- 



forderungsmechanismus (4) und der jeweiligen 
Verfahrensstation (5) enth§lt; 

einen Speicher (7), der mit dem genannten 
Beffirderungsmechanismus (4) gekoppelt ist, zum 
temporSren Aufnehnrwn der Halblelterwafers wah- 
rend der BeartDoitung, und der einen Lagerab- 
schnitt (15) zum Lagern der genannten 
Halblelterwafers enthSIt, und einen zweiten 
Ubergabemechanismus (14) zum Ubergeben 
von Halblelterwafers zwischen dem genannten 
Lagerabschnitt (15) und dem genannten BefSr- 
derungsmechanismus (4), welcher Speicher fer- 
ner einen Unterscheidungsabschnitt (16) umfa&t; 
und 

einen Systemsteuerabschnitt (10), der mit 
den genannten Verfahrensstationen (5), Zwi- 
schenabschnitten (6), dem Speicher (7) und dem 
Beforderungsmechanismussteuerabschnitt (9) 
kommuniziert und diese steuert; dadurch ge- 
kennzeichnet, daB:- 

das genannte System Wafers auf der Ba- 
sis von einem nach dem anderen behandelt, wo- 
bei der genannte Beforderungsmechanismus (4) 
und der genannte erste Ubergabemechanismus 
(11) individuelle Wafers handhaben; 

jeder der genannten Zwischenabschnitte 
(6) ferner einen Unterscheidungsabschnitt (13) 
zum Unterschelden individueller Halblelterwafers 
enthait, und einen Pufferabschnitt (12), der die 
genannten Halblelterwafers temporar speichert 
und einen TrSger umfaBt, der Halblelterwafers 
tragen kann und der in den genannten Zwischen- 
abschnitt (6) montiert und aus ihm demontiert 
werden kann; 

der Unterscheidungsabschnitt (16) des 
Speichers (7) individuelle Halblelterwafers unter- 
scheidet; 

der Speicher (7) ferner einen TrSgerein- f uh- 
rungs-/-herausfuhrungsabschnitt (17) umfaBt. der 
den genannten TrSgerzum Einfuhren und Heraus- 
fuhren der genannten Halblelterwafers montieren 
und demontieren kann; und daB:- 

der genannte Systaristeuerabschnitt (10) 
betriebs^hig ist, um die PrioritStsfolge des Bearbei- 
tens der genannten individuellen Halblerteiwafers 
zu bestimmen, die in dem genannten Pufferab- 
schnitt (12) gelagert sind. und den genannten 
Ubergabemechanismus (11 ) anzuweisen, die ge- 
nannten individuellen Halblelterwafers in der be- 
schlossenen Reihenfolge an die Verfahrenssta- 
tionen (5) zu ubergeben. 

2. Ein kontinuierliches Halbleiterwaferbearbeitungs- 
system nach Anspruch 1 , das ferner eine Priifsta- 
tion (8) umfaBt, die mit dem genannten Beforde- 
rungsmechanismus (4) gekoppelt ist, zum Priifen 
von Halbleiterwafers, die in jeder der genannten 
Verfahrensstationen (5) bearbeitet wurden. 
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Ein kontinuierlichesHalfaIeiten«afert^rt)eitungs-sy- 
stem nach Anspruch 1 oder 2, bei dem der genannte 
Trager dafiir ausgelegt fet, urn in den genannten 
Tragereinfuhrungs-/-herausfuhrungsabschnitt (17) 
des genannten Speichers (7) montiert zu werden. 5 

Ein kontinuierliches Haibleiterwaferbearbeitungs- 
system nach Anspruch 1, 2 oder 3, bei dem:- 

der genannte Befdrderungsmechanismus 
(4) Halbleiterwafers befdrdert; io 

der genannte Systemsteuerabschnitt (10) 
nnit den genannten Verfahrensstationen (5), Zwi- 
schenabschnitten (6), denr) Speicher(7) und dem 
Beforderungsmechanismussteuerabschnitt (9) 
zum Bef6rdern von Halbleiterwafers zu jeder der 15 
genannten Verfahrensstationen (5) kommuni- 
ziert und diese dadurch gemSR einer Prozedur 
steuert, die vorher in ihm programmiert wurde, so 
daB die genannten Wafers kontinuierlich bear- 
be itet werden konnen; 20 

die genannten individuellen Halbleiterwafers 
zu dem genannten Speicher (7) beffirdert wer- 
den, falls in einer nachsten Verfahrensstation (5), 
zu der die genannten Halbleiterwafers zu befSrdern 
sind, mehr Arbeit als eine zulassige Menge von 25 
Halbleiterwafers aniiegt, welche HalbleiterwaferSt 
die zu dem genannten Speicher (7) befSrdert 
wurden, in einem Unterscheldungsabschnitt(16) 
unterschieden werden und dann in einem Lager- 
abschnitt (1 5) gelagert werden; 30 

wenn die genannte Verfahrensstation fur 
Halbleiterwafers aufnahmebereit wind, die ge- 
nannten Halbleiterwafers in dem genannten La- 
gerabschnitt (16) des genannten Speichers (7) 
gemaB ^inem Programm des genannten System- 35 
steuerabschnitts (10) sequentiell herausgenom- 
men werden, um in dem genannten Unterschei- 
dungsabschnitt (16) unterschieden zu werden 
und dann zu der genannten nachsten Verfah- 
rensstation befSrdert werden; und 40 

die Prioritatsfolge des Bearbeitens indivi- 
dueller Halbleiterwafers in jeder genannten Ver- 
fahrensstation (5) durch den genannten Systenv 
steuerabschnitt (10) durch Kommunikation von 
ihm mit dem zugeordneten Zwischenabschnitt (6) 45 
bestimmt wird, welche Bestimmung in bezug auf 
Halbleiterwafers. die in dem genannten Unter- 
scheidungsabschnitt (13) des genannten Zwi- 
schenabschnittes (6) unterschieden und dann in 
dem genannten Pufferabschnitt (12) von Ihm ge- so 
lagert worden sind, gemSB einem Programm des 
genannten Systemsteuerabschnittes (10) se- 
quentiell ausgefuhrt wird. 

Das kontinuier I iche Hal bleiterwaferbearbeitungs- 55 
system nach Anspruch 1.2,3 oder 4, bei dem ei- 
ne Vielzahl von identischen Verfahrensstationen 
(5-11, 5-12, ...) zum Ausfuhren desselben Ver- 



fahrens wie jede der genannten Verfahrenssta- 
tionen (5) vorgesehen ist. und Halbleiterwafers 
zu der nachsten Verfahrensstation (5) befordert 
werden, indem eine von der genannten Vielzahl 
von identischen Verfahrensstationen (5-11, 5- 
12, ...) ausgewShlt wird. bei der der Pufferab- 
schnitt (12) ihres zugeordneten Zwischenab- 
schnittes (6) die hfichste verfugbare Kapazitat 
hat. 

6. Das kontinuierliche Halbleilerwaferbearbeitungs- 
system nach Anspruch 4 zusammen mit An- 
spruch 3, bei dem Halbleiterwafers, wenn ein 
Fehler in dem genannten Befdrderungsmecha- 
nismus (4) auftrittoder w§hrend der Wartung von 
diesem, ohne den genannten Befdrderungsme- 
chanismus (4) befdrdert werden; 

wobei der genannte Steuerabschnitt (10) 
mit den genannten Verfahrensstationen (5), Zwi- 
schenabschnitten (6) und dem Speicher (7) konrv- 
muniziert und diese dadurch steuert, um sicher- 
zustellen, daS Halbleiterwafers Trager fur TrSger 
zu den genannten Verfahrensstationen (5) ge- 
maR einem vorbestimmten Programm des ge- 
nannten Systemsteuerabschnittes (10) befordert 
werden, so da& die genannten Halbleiterwafers 
kontinuierlich bearbeitet werden, welcher Trager 
in dem genannten TrSgereinfuhrungs-/- 
herausfuhrungsabschnitt (17) des genannten 
Speichers (7) montiert ist, wenn der genannte 
TrSger von einer Verfahrensstation zu einer 
nachsten Station befordert wird; 

die genannten Halbleiterwafers in dem ge- 
nannten Trager in dem genannten Unterschei- 
dungsabschnitt (16) des genannten Speichers 
(7) individuell unterschieden werden und dann in 
dessen genannten Lagerabschnitt (15) temporar 
gelagert werden, nur Halbleiterwafers, die zu der 
genannten nachsten Verfahrensstation zu befor- 
dern sind, dem genannten Lagerabschnitt (15) ge- 
mali einer Anweisung von dem genannten Systenv 
steuerabschnitt (1 0) entnommen werden, um in dem 
genannten Unterscheidungsabschnitt (16) individu- 
ell unterschieden und dann in einem Trager unterge- 
bracht zu weiden, der in dam genannten 
Tragereinf uhrungsV-herausf iihrungsabschnitt (1 7) 
montiert ist; 

der TrSger nach Vollendung der Unterbrin- 
gung nicht durch den genannten Befdrderungs- 
mechanismus (4) zu der genannten nachsten 
Verfahrensstation befdrdert wird; 

die Prioritatsfolge des Bearbeitens von in- 
dividuellen Halbleiterwafers in jeder der genann- 
ten Verfahrensstationen (5) durch den genannten 
Systemsteuerabschnitt (10) durch Kommunikati- 
on von ihm mit dem zugeordneten Zwischenab- 
schnitt (6) bestimmt wird, welche Bestimmung in 
bezug auf Halbleiterwafers, die in dem genann- 
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ten Unterscheidungsabschnitt (13) des genann- 
ten Zwischenabschnittes (6) unterschieden und 
dann in dem genannten Pufferabschnitt (12) von 
ihm gelagert worden sind, gemd& einem Pro- 
gramm des genannten Systemsteuerabschnittes 
(10) sequentieil ausgefiihrt wird. 



Revendications 

1 , Syst6me de traitement de substrats semiconduc- 
teurs en continu incluant une plurality de postes 
de traitement diff6rents (5) pour rSaliser des trai- 
tements pr6d6tenmin6s respectlfs sur des pla- 
quettes semiconductrices, et un m^canisnrte de 
convoyage (4) qui convoie des plaquettes semi- 
conductrices entre lesdits postes de traitement 
de plaquettes semiconductrices individuelles (5) 
et qui est muni d'un poste de commande (9), tedit 
syst^me comprenant : 

des postes d'interface (6) pr6vus respec- 
tivement entre ledit m6canisme de convoyage (4) 
et chacun desdits postes de traitement (5), clia- 
cun des postes d'interface (6) incluant un premier 
m6canisme de transfert (11) pour transferer les 
plaquettes semiconductrices entre ledit m6ca- 
nisme de convoyage (4) et le poste de traitement 
respect) f (5) ; 

un dispositif de stockage (7) couple audit 
m6canisme de convoyage (4) pour recevoir tem- 
porairement lesdites plaquettes semiconductri- 
ces pendant le traitement et induant un poste de 
stockage (15) pour stocker lesdites plaquettes 
semiconductrices et un second m^canisme de 
transfert (14) pour transferer des plaquettes se- 
miconductrices entre ledit poste de stockage (1 5) 
et ledit m6canisme de convoyage (4), ledit dispo- 
sitif de stockage comprenant en outre un poste 
de discrimination (16) ; et 

une section de commande systdme (10) 
communiquant avec lesdits postes de traitement 
(5), avec lesdits postes d'interface (6), avec ledit 
dispositif de stockage (7) et avec ledit poste de 
commande de m^canisme de convoyage (9) et 
commandant ceux-ci, 

caract§ris6 en ce que : 

ledit systeme g^re des plaquettes sur une 
base une par une. ledit m^canisme de convoyage 
(4) et ledit premier m6canlsme de transfert (11) 
manipulant lesdites plaquettes individuelles ; 

chacun desdits postes d'interface (6) in- 
clut en outre un poste de discrimination (13) pour 
discri miner lesdites plaquettes semiconductrices 
individuelles et un poste tampon (12) qui stocke 
temporairement lesdites plaquettes semiconduc- 
trices et qui comprend un support qui peut sup- 
porter des plaquettes semiconductrices, qui peut 
etre monte sur ledit poste d'interface (6) et qui 



peut en 6tre d6mont6 ; 

le poste de discrimination (16) du disposi- 
tif de stockage (7) discrimine des plaquettes se- 
miconductrices Individuelles ; 

5 le dispositif de stockage (7) comprend en 

outre un poste d'entr^e/sortie de support (17) 
permettant de monter et de d6monter ledit sup- 
port pour entrer et sortir lesdites plaquettes se- 
miconductrices ; et 

10 en ce que ledit poste de commande syst6- 

me (10) peut Stre mis en fonctionnement pour 
determiner I'ordre de priority du traitement desdi- 
tes plaquettes semiconductrices individuelles 
stockees dans ledit poste tampon (12) et afin 

15 d'ordonner audit m6canisme de transfert (1 1 ) de 

transferer lesdites plaquettes semiconductrices 
individuelles selon I'ordre d6cid6 jusqu'aux pos- 
tes de traitement (5). 

20 2, Systeme de traitement de plaquettes semicon- 
ductrices en continu selon la revendication 1, 
comprenant en outre un poste d'inspectlon (8) 
couple audit mecanisme de convoyage (4) pour 
inspector des plaquettes semiconductrices trai- 

25 tees dans chacun desdits postes de traitement 
(5). 

3. Systeme de traitement de plaquettes semicon- 
ductrices en continu selon la revendication 1 ou 

30 2, dans tequel ledit support est adapte pour etre 

monte dans ledit poste d'entree/sortie de support 
(17) dudit dispositif de stockage (7). 

4. Systeme de traitement de plaquettes semicon- 
35 ductrices en continu selon la revendication 1 , 2 

ou 3, dans lequel : 

ledit mecanisme de convoyage (4) 
convoie des plaquettes semiconductrices ; 

■edit poste de commande systeme (10) 

40 communique avec lesdits postes de traitement 

(5), lesdits postes d'interface (6), ledit dispositif 
de stockage (7) et ladite section de commande de 
mecanisme de convoyage (9) permettant de 
convoyer des plaquettes semiconductrices jus- 

45 qu*k chacun desdits postes de traitement (5) et 
commande ceux-ci confonm6ment d une proce- 
dure preiiminairement programm6e en son sein 
de telle sorte que lesdites plaquettes puissent 
etre traitees en continu ; 

50 lesdites plaquettes semiconductrices indi- 

viduelles sont convoyeesjusqu'audit dispositif de 
stockage (7) si un poste de traitement suivant (5) 
jusqu'auquel lesdites plaquettes semiconductri- 
ces dolvent Stre convoyees est en train de faire 

55 face e un travail en exces par rapport u ne quan- 

tite permise de plaquettes semiconductrices, les- 
dites plaquettes semiconductrices convoyees 
Jusqu'audit dispositif de stockage (7) etant discri- 



12 



23 



EP 0 359 525 B1 



24 



min6es dans un poste de discrimination (16) puis 
stock6es dans un poste de stockage (15) ; 

lorsque led it poste de traitement suivant 
devient prSt ^ recevoir des plaquettes semicon- 
duct rices, lesdites plaquettes semiconductrices 5 
contenues dans ledit poste de stockage (16) dudit 
dispositif de stockage (7) sont extraites s6quen- 
tiellement confornri6nnent d un programme dudit 
poste de commando syst6me (10) pour 6tre dis- 
cri minxes dans ledit poste de discrimination (16) io 
puis convoy6es jusqu'audit poste de traitement 
suivant ; et 

I'ordre de priority du traitement de plaquet- 
tes semiconductrices individuelles au niveau de 
chaque dit poste de traitement (5) est d6termin6 15 
par ledit poste de commande syst6me (10) par 
I'intenfn6diaire de sa communication avec le pos- 
te d'interface associd (6), ladite d^temnination 
6tant mise en oeuvre s6quentiellement par rap- 
port d des plaquettes semiconductrices qui ont 20 
6t6 discrimindes dans ledit poste de discrimina- 
tion (13) dudit poste d'interface (6) puis stock6es 
dans ledit poste tampon (12) de celul-ci confor- 
m6ment A un programme dudit poste de 
commande syst^me (1 0). 25 

5. Systdme de traitement de plaquettes semicon- 
ductrices en continu selon la revendication 1 , 2, 
3 ou 4, dans lequel une plurality de postes de trai- 
tement identiques (5-11 . 5-12, ....) permettant de 30 
r^aliser le meme traitement sont pr^vus en tant 

que chacun desdits postes de traitement (5) et 
des plaquettes semiconductrices sont 
convoy6es jusqu'au poste de traitement suivant 

(5) en s6lectionnant I'un de ladite plurality de pos- 35 
tes de traitement Identiques (5-11 , 5-12 ) dont 

le poste tampon (12) du poste d'interface associ6 

(6) pr6sente la capacit6 pr6valant la plus impor- 
tante. 

40 

6. Syst^me de traitement de plaquettes semicon- 
ductrices en continu selon la revendication 4 lors- 
qu'elle depend de la revendication 3. dans lequel, 
lorsqu'une d6faillance se produit lors de la main- 
tenance dudit m6canisme de convoyage (4), des 45 
plaquettes semiconductrices sont convoy6es 
sans ledit m6canisme de convoyage (4) ; 

ledit poste de commande (10) communi- 
quant avec lesdits postes de traitement (5), les- 
dits postes d'Interface (6) et ledit dispositif de 50 
stockage (7) pour assurer que des plaquettes se- 
miconductrices sont convoy6es sur une base de 
support jusqu'auxdits postes de traitement (5) 
conform6ment^i un programme pr6d6termin6 du- 
dit poste de commande systfeme (1 0) de telle sor- 55 
te que lesdites plaquettes semiconductrices 
soient trait6es en continu, ledit support 6tant 
mont6 dans ladite section d'entr^e/sortie de sup- 



port (17) dudit dispositif de stockage (7) lors du 
convoyage dudit support depuis un poste de trai- 
tement jusqu'^i un poste suivant ; 

lesdites plaquettes semiconductrices 
contenues dans ledit support 6tant dlscrimln^es 
Individ uellement au niveau dudit poste de discri- 
mination (16) dudit dispositif de stockage (7) puis 
6tant stock^es temporairement dans ledit poste 
de stockage (15) de celui-ci, seules des plaquet- 
tes semiconductrices qui doivent 6tre convoy^es 
jusqu'audit poste de traitement suivant 6tant ex- 
traites dudit poste de stockage (15) conform6- 
ment d une instruction provenant dudit poste de 
commande syst6me (10) pour 6tre discrimin6es 
Individ uellement dans ledit poste de discrimina- 
tion (16) puis pour 6tre regues dans un support 
mont6 dans ledit poste d'entr^e/sortie de support 
(17); 

le support, aprds la fin de la reception, 
n'6tant pas convoy6 par ledit mdcanisme de 
convoyage (4) jusqu'audit poste de traitement 
suivant ; 

ledit ordre de priority du traitement des 
plaquettes semiconductrices individuelles dans 
chacun desdits postes de travail (5) 6tant d6ter- 
min6 par ledit poste de commande syst6me (10) 
par I'intennn6diaire de sa communication avec le 
poste d'Interface associ6 (6), ladite d6termina- 
tion 6tant mise en oeuvre sdquentiellement par 
rapport d des plaquettes semiconductrices qui 
ont 6t6 dMermin^es dans ledit poste de discrimi- 
nation (13) dudit poste d'Interface (6) puis 
stock6es dans ledit poste tampon (12) de celui-ci 
conform6ment k up programme dudit poste de 
commande syst6me (10). 
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Fig. 5 A 
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Fig. 5D 
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Fig. 6 A 
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Fig. 6B 
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Fig. 8B 
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Fig. 9 
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